In areas with water scarcity, recycled water and cow manure in organic substrate makes the cultivation of peppers possible, supplying water and nutrition to pepper. The present research was conducted to evaluate the effect of cattle manure doses and levels of irrigation using wastewater on pepper cultivation (Capsicum frutescens L.). The treatments include: three replacement levels of wastewater treated, based on the need of water culture (NWC): 100% NWC (LI1), 75% NWC (LI2) and 50% NWC (LI3); they were combined with six doses of cattle manure tanned: D1 (0% manure and 100% soil), D2 (10% manure and 90% soil), D3 (20% manure and 80% soil), D4 (30% manure and 70% soil), D5 (40% manure and 60% soil) and D6 (50% manure and 50% soil) based on volume. Growth parameters evaluated were plant height, stem diameter, number of leaves and leaf area, from 45 days after sowing (DAS). At 150 DAS the peppers irrigated with 50% NWC had mean of 40.9 cm (plant height). The increment in 10% of manure showed there is an increase of more than 10% in the average value of the variables studied.
INTRODUCTION
Peppers are widely used for ornamental purposes in various sectors such as pharmaceuticals, cosmetics, and food products; they are consumed fresh or processed into sauces, jellies, and preserves, and also add value to the products (Silva et al., 2016) . Peppers of the genus Capsicum (Dutra et al., 2010) comprise an important part of the fresh vegetable market in Brazil and in condiments, seasonings and canned food worldwide.
The increasing demand from intern and foreign markets for pepper is due mostly to family farming initiatives, expanded acreage in the Brazilian States (Filgueira, 2000) . Pagliarini et al. (2011) claim that the cultivation of pepper is a great example of family agriculture and the integration of small farmers with agribusiness. For satisfactory development of pepper, the systems of cultivation and irrigation management are essential . In regions with water shortages, such as semi-arid, with irregular rainfall and high rates of evapotranspiration, water reuse in irrigation is an alternative to living in the semi-arid (Azevedo, 2012) ; it *Corresponding author. E-mail: flordeformosur@hotmail.com.
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To produce pepper, the quantity and quality of water are important factors. However, to ensure satisfactory production the substrate needs to provide nutrients and fitness culture, in addition to being easy to obtain (Almeida et al., 2012) . According to Silva et al. (2015) , the use of organic substrates is a strategy for reducing costs in cultivation, reduction in cultivation and consumption of inputs such as chemical fertilizers, pesticides, and labor (Fermino and Kampf, 2003) . Also, addition of cow manure helps to improve substrate chemical qualities (Silva et al., 2010) .
In this context, the present research was conducted to evaluate the effect of doses of cattle manure and levels of irrigation with wastewater on the cultivation of pepper (Capsicum frutescens L.).
MATERIALS AND METHODS
The experiment was developed in an open area of 17 x 6 m, of Campus II of Paraiba State University, Lagoa Seca, Paraíba Marsh; it has the following geographical coordinates: 7° 10' 11 "S and 35° 51' 13" W and an altitude of 634 m. The climate is tropical humid, with an annual average temperature of 22°C; it has a minimum of 18°C and maximum of 33°C, annual average relative humidity of 66% and annual average rainfall of 950 mm (Pereira et al., 2015) .
The experimental design was randomized block, in a factorial scheme (3 x 6) + 1 (witness: supply water and absence of cow manure tanned), with 3 replications and two plants per pot. The treatments were: three replacement levels of wastewater treated, based on the need of water culture (NWC): 100% NWC (LI1), 75% NWC (LI2) and 50% NWC (LI3), combined with six doses of cattle manure tanned: D1 (0% manure and 100% soil), D2 (10%manure and 90% soil), D3 (20% manure and 80% soil), D4 (30% manure and 70% soil), D5 (40% manure and 60% soil) and D6 (50% manure and 50% soil) based on volume. The control was compared with the treatment A2N1D1.
The soil used was a Neossolo Regolítico Distrófico Sandy Franc, taken from the surface layer (0-20 cm) of Lagoa Seca-PB, with the following composition: Calcium (3.30 cmolc/dm 3 ); Magnesium (1.70 cmolc/dm 3 ); Sodium (0.35 cmolc/dm 3 ); Cation exchange capacity (6.47 cmolc/dm 3 ); Hydrogen (0.74 cmolc/dm 3 ); Aluminum (0.00 cmolc/dm 3 ); Potassium (148.39 mg/dm 3 ); Sum of Bases (5.73 cmolc/dm 3 ); Phosphorus (105.19 mg/dm 3 ); Organic Matter (10.64 g/kg) and pH (6.81). The tanned cow manure was sifted and mixed with the soil in the composition of the substrate, with the following composition: Calcium (5.8 cmolc/dm 3 ); Magnesium (2.1 cmolc/dm 3 ); Sodium (0.7 cmolc/dm 3 ); Cation exchange capacity (11.3 cmolc/dm 3 ); Hydrogen (0.21 cmolc/dm 3 ); Aluminum (0.00 cmolc/dm 3 ); Potassium (974.29 mg/dm 3 ); Sum of Bases (11.09 cmolc/dm 3 ); Phosphorus (593.03 mg/dm 3 ); Organic Matter (32.3 g/kg) and pH (7.6). In soil, only different concentrations of cattle manure were tanned.
The experimental units composed of 114 search plastic vases (white color), with 20 cm, 28 cm and 29 cm dimensions for smaller diameter, larger diameter, and height, respectively; it has a capacity of 12 L, with 6 holes in the bottom. The plant material used in the experiment was propagated from seeds of chili peppers (C. frutescens), developed by ISLA seeds. Sowing was carried out with ten seeds, distributed by equidistant way directly into the vessel, after soil saturation. For the sowing, we applied the recommended depth of 0.5cm suggested by the company for sowing.
Irrigation management used was the water balance, based on the difference between the average volume applied and the average volume collected in lysimeters, that is, obtained by lysimeters of drainage, according to Andrade et al. (2012) and Lima et al. (2015) , with 2 days watering shift during the trial period. The wastewater was treated by an anaerobic biological filter, with a hydraulic detention time of two days, according to a survey carried out by Silva et al. (2005) . For irrigation of the control, local water was supplied from the Water and Sewage Company of Paraíba, located in Campina Grande, PB. For the treated wastewater used for irrigation, physico-chemical and microbiological analysis was done in the lab from Basic Sanitation Program with the following composition: pH (6.04); Electric conductivity (1.53 dS/m); Calcium (2.19 meq/L); Sodium (8.63 meq/L); Magnesium (3.15 meq/L); Potassium (0.67 meq/L); Carbonates (0.00 meq/L); Bicarbonates (0.69 meq/L); Chlorides (11.72 meq/L); Sulfates (missing); Sodium Adsorption ratio (5.29); Coliforms thermotolerant (<0.3 10 2 NMP); Total coliforms (<0.3 10 2 NMP).
From 45 days after sowing (DAS), fortnightly, evaluations of growth variables, together with the dynamics of the ontogeny and biometric characteristics of pepper chili were carried out; the plant height (PH) was measured from the ground level up to the apex of the plant; stem diameter (SD) was low to the ground; for the number of leaves (NL), only the number of sheets with length > 1 cm was considered; for the leaf area (LA), three leaf length and width were obtained at random, per plant. The first leaf was taken from the top, the second leaf from the mid and third from the bottom of the crown of the plant, thereby getting medium length and width, based on the methodology of Lima (2013) . For the estimation of leaf area, the regression equation obtained by Rezende et al. (2002) was used.
The data obtained were evaluated by analysis of variance, and averages compared by Tukey test at 5% of significance with the aid of the System computer program for analysis of variance -SISVAR 5.6 (Ferreira, 2014) .
RESULTS
In summary of the analysis of variance for plant height, there was statistically significant effect of factor levels of irrigation at 75 days after sowing (DAS) up to 150 DAS; while for the doses of manure, there was statistical difference at 1% at all times. The use of wastewater and 50% of water that requires replacement resulted in a larger medium for plant height, in all the evaluations, with continued growth (Table 1) .
The major averages were obtained to replace the need of water by 50% where it turns out that the lowest water availability of the plant provided better development time; the peppers at 150 DAS of 40.9 cm were compared with the peppers irrigated with 100% NWC; there was a decrease of 4.76 cm; for that irrigated with 75% NWC, there was 2.74 m reduction. By reducing irrigation levels there is an increase in plant height of peppers irrigated with treated wastewater.
In Figure 1 , the regression analysis of plant height of chili peppers in relation to doses of cattle manure applied in the composition of the substrate, the linear model was what best fit in all the evaluations, with coefficients of 0.9.
By increasing the concentration of cow manure in the composition of the substrate for the cultivation of chili pepper, there was an increase in plant height in all evaluations. So, in applying 50% of cow manure and 50% ground, it was found that the composition of substrate with the major averages was 15.9 cm (PH 1 ). The lowest average height of plants was obtained in the pepper grown with 0% and 100% dung. At 45 DAS with 10% manure, there is an increase of 10.93% compared to the doses: D2 to D1, 19.11%; D3 to D2, 23.3%; D4 with D3, 26.6%; D5 with D4, 25.59%. In another trial period, at 105 there was approximately 8% increase in plant height with 10% of cow manure; While at 165 comparing D6 with D1, there was an addition of 43.3% in plant height. The addition of cow manure as the composition of a substrate is an alternative source that adds nutritional values for better growth of the culture. In relation to the cultivation of chili pepper, the dose that results to better averages during the evaluation period was 50% concentration of cow manure in the substrate (Figure 1) .
Based on the analysis of variance, in stem diameter (SD), there was no significant difference in levels of irrigation; it is only the manure doses that had significant effect (P < 0.01) in all the evaluations. There was no significant effect of the A2D1N1 treatment and the control ( Table 2) .
In Figure 2 , in regression analysis, the substrate compound of 50% cow manure and 50% ground (D6) had the higher averages in all seasons, with linear growth of peppers.
The cultivated plants without manure had lower averages in all the evaluations in terms of diameter of stem, indicating the importance of introducing the substrate organic sources, with additions of 11.1% compared to the doses (D2 to D1), 13.3% (D3 to D2), 14.7% (D4 with D3), 12.82% (D5 with D4) and 16% (D6 to D5). While at 105 there was increment of approximately 8.8% compared to the doses (D2 to D1), 7.0% (D3 to D2), 6.6% (D4 with D3), 6.2 (D5 with D4) and 5.8% (D6 to D5). This was also verified by Baloch et al. (2016) who evaluated chili peppers in three stages; there was stem diameter reduction with 10% cow manure; there were 15.2%, 13.3% and 9.7% losses using 50% and 40% manure treatment at 60, 75 and 90 DAS. Table 3 verifies the summary of the analysis of variance for the number of leaves (NL); there was no significant effect of the levels of irrigation; For the doses of manure there was a significant effect (P < 0.01) in all the evaluations. The interaction was significant at 5% level of probability in NF2 (60 DAS), indicating that there was influence of irrigation levels and doses of cow manure at the time of evaluation. In relation to the control, although there is no statistical difference for most ratings, only at 150 DAS (NF8) was there a significance at 5%. This time the peppers irrigated with water supplied expressed lower average compared to the wastewater. The peppers irrigated with wastewater presented a higher amount of leaves when compared to the peppers irrigated with water supply (witness), both at levels of 100%NWC and 0% cow manure. The plants irrigated with water supply showed, on average, 29 leaves less in relation to receiving wastewater.
Analyzing the decline of the number of sheets ( Figure  3) , by increasing the concentration of cow manure of constitution of the substrates there was an increase in number of leaves, with the lowest averages in all evaluations observed in the peppers grown on substrates with 0% and 100% ground beef manure. At 45 DAS, in D1 to D6 with addition of 50% manure there was an increases of 174.4% in the leaves of the chili peppers; with this same concentration of manure at 60 DAS, there was an increase of 281.7%; at 75 DAS, 148.4%; 90 DAS, 128.2 %; 105 DAS, 71.34%; 120 DAS, 113.5%; 135 DAS, 112.4% and 150 DAS, 91.1%. The results make it clear of the importance of implementation of manure on cultivation of chili peppers. The chili peppers with organic substrate compound with 50% cow manure produced an average of 22.5 sheets at 45 DAS, realizing that the manure used favorable conditions for the culture (Figure 3) .
In Table 4 , the source of variation in levels of irrigation for the leaf area of the chili pepper was significant only at 1% on LA 1 (45 DAS), LA 5 (105 DAS) and LA 8 (150 DAS); it is statistically significant (P<0.05); for dose of manure the factor had a significant effect (P<0.01) in the first three evaluations. In the first two evaluations, irrigation with 50% NWC (LI3) provided peppers with greater leaf area; however, during cultivation there is a decrease of this leaf area in the pepper grown with LI3. In plants irrigated with 100% NWC (LI1) there was increased foliar area until at 150 DAS. In relation to the control, the water quality did not influence the cultivation of pepper, and it is important to highlight the need for recycled water in the semi-arid; local rainfall has irregular distribution in the region.
In Figure 4 there was a linear trend in the regression of foliar area, being influenced by doses of cattle manure; by adding cow manure to organic substrate composition a ns Non-significant; * significant (P<0.05); ** significant (P<0.01); C.V.: coefficient of variation; medium followed by the same letter in column, do not differ by Tukey test; 1variável with transformation into square root -SQRT ( Y); Reviews: 45 DAS (SD1), 60 DAS (SD2), 75 DAS (SD3), 90 DAS (SD4), 105DAS (SD5), 120 DAS (SD6), 135 DAS (SD7), 150 DAS (SD8), 165 DAS (SD9). A1N1D1-witness with 100% NWC with water supply and without manure; A2N1D1-wastewater treatment with 100% NWC and without dung. ns Non-significant; * significant (P<0.05); ** significant (P<0.01); C.V.: coefficient of variation; medium followed by the same letter in column, do not differ by Tukey test; 1variável with transformation into square root -SQRT ( Y); Reviews: 45 DAS (NL1), 60 DAS (NL2), 75 DAS (NL3), 90 DAS (NL4), 105DAS (NL5), 120 DAS (NL6), 135 DAS (NL7), 150 DAS (NL8). A1N1D1-witness with 100% NWC with water supply and without manure; A2N1D1wastewater treatment with 100% NWC and without dung. there was increment in the foliar area of peppers, making important the insertion of manure in the cultivation of this cultivar. 50% dose had the best average assessments examined, compared to the other doses applied, with the addition of 183.9% (45 DAS), 85% (60 DAS), 102.3% (75 DAS) for pepper cultivated with 50% manure (D6) and 0% manure (D1). Oliveira et al. (2012) , studying different concentrations of water supply and wastewater in chili peppers and tequila, have stated that the lowest averages in all the variables analyzed were obtained when applied in irrigation, and 100% of water supply. Corroborating with the results obtained by Silva et al. (2014a) , cultivating pepper red with goat manure, and Oliveira et al. (2012) in the production of pepper, okra, and tomatoes, all plants irrigated with wastewater provide plants with greater heights.
DISCUSSION
In the production of pepper genotypes (Guajarina, Iaçara, and Singapore), Serrano et al. (2012) observed that, with the use of a substrate with slow-release fertilizer, heights averaged 30.7, 27.0 28.0 cm. Analyzing the growth of chili subjected to substrate compound with cow manure and sand washed in 2:1 proportion, Araujo et al. (2015) obtained higher results for plant height in the treatment with the addition of cattle manure to the substrate. Cunha et al. (2014) evaluated various alternative substrates in the cultivation of lettuce and cabbage, and found that an alternative to the commercial substrate composition: 50% of cow manure, as an option for reducing production costs and better development of vegetables. Silva et al. (2015) cultivating peppers with 50% of cow manure and 50% of soil obtained satisfactory results compared to the peppers grown with 100% beef ground manure.
The data obtained in this experiment were superior to those obtained by Silva et al. (2014b) who researched on different concentrations of effluent of tekila red goat on pepper. They obtained the following average values of stem diameter with the application of irrigation: 100 blades; 75 and 50% at 11.50 mm, 10.81 mm and 11.92 mm, respectively. Comparing the values of the culm diameter of each pepper under different types of fertilizers obtained by Pagliarini et al. (2014) , there was an average of 3.07 to 4.44 mm, being the values obtained in this experiment with veal substrate under different water that requires reruns. According to Silva et al. (2016) , 30% of cow manure on the basis of volume, in the composition of the substrate for the cultivation of peppers, stem diameter nozzle with better averages (5.96 mm). While Ferreira et al. (2014) studying the performance of peppers under different vermicomposts had a variation in stem diameter of 1.35 to 1.6 mm. Ferreira et al. (2014) recommend, in the composition of the organic substrate for chili, 30% of manure and 80% of small ruminant manure and, for Aubergines, 80% of cow manure and 20% of manure of small ruminants, as best options for proper development of cultures. Also, Maia Filho et al. (2013) did an experiment in soils consisting of compost cow manure; they found better results compared to using soils consisting of chemical fertilizers. Pagliarini et al. (2011) , analyzing the application of liquid effluent in peppers of the same variety studied in this research, they realized that the growth of this fertilizer doses was significant for the number of sheets, with averages of about 7.5 leaves per plant at 60 DAS, a value below that obtained at this same time in this experiment. Oliveira et al. (2014) , applying different nutrient solutions in varieties of peppers, obtained the following foliar results for each cultivar: volcano pepper ). Applying gradual concentration of liquid effluent management of pepper, Pagliarini et al. (2011) obtained in regression analysis quadratic equations for the leaf area as well as Oliveira et al. (2014) , found similar results to those found in this research.
Conclusion
Chili peppers had better average in all the variables with 50% NWC (LI 3) and 50% of manure in the composition of the substrate (D6). For cultivation the followings are recommended: saving water and reusing organic compounds. The treated wastewater is a viable alternative to farmers on irrigation of peppers, mainly in regions with water shortage.
